ATP causes small heat shock proteins to release denatured protein.
Small heat-shock proteins (sHSPs) are a ubiquitous family of low molecular mass (15-30 kDa) stress proteins that have been found in all organisms. Under stress, sHSPs such as alpha-crystallin can act as chaperones binding partially denatured proteins and preventing further denaturation and aggregation. Recently, it has been proposed that the function of sHSPs is to stabilize stress-denatured protein and then act cooperatively with other HSPs to renature the partially denatured protein in an ATP-dependent manner. However, the process by which this occurs is obscure. As no significant phosphorylation of alpha-crystallin was observed during the renaturation, the role of ATP is not clear. It is now shown that ATP at normal physiological concentrations causes sHSPs to change their confirmation and release denatured protein, allowing other molecular chaperones such as HSP70 to renature the protein and renew its biological activity. In the absence of ATP, sHSPs such as alpha-crystallin are more efficient than HSP70 in preventing stress-induced protein aggregation. This work also indicates that in mammalian systems at normal cellular ATP concentrations, sHSPs are not effective chaperones.